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Abstract of JP71 30652 

PURPOSEiTo strictly control the introduced /" » * j ^ 

amount of a catalyst element in a method of ^ 
obtaining crystalline silicon by heat treatment 
by using the catalytic element promoting 
crystallization. CONSTITUTION:An extremely 

thin oxide film 13 is formed on an amorphous ^ j » 

silicon film 12 formed on a glass substrate 11 (a) ^ 

and a water solution 14 of an acetate solution 
or the like having 10 to 200ppm (to be 
adjusted) of a catalytic element such as nickel. 
This state is held for a prescribed time and 
spin drying is performed by using a spinner 15. 
Then, heat treatment is performed at 550 
deg.C for four hours so as to obtain a 
crystalline silicon film. In this constitution, 
concentration of a catalytic element in a 
finished crystalline silicon film can be 
accurately controlled by adjusting the 
concentration of the catalytic element in the 
solution. 
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(57) [Mi^J 

[ae«Jl ieS^kS^§tl:S-t-5ft!fejK5u5llS:fflV^T. 5 50 

Ttm^ io~2ooppm {mms.) Lfcm^^i^ 

LT. 5 sot:. 4^ra«oipfSi*£!!aSrtf'i9:ii:{-i 




1 

*$*f:i^fS5r^^-f-5XSt . 
SXSfc. 

[ft *^ 3 ] ^^m.^mm±.\c i o o AtAT^K^bK 
^jgfiK-rsxmt. 

HiFiSl^H^BS3^^M5:*PfSi«!.ai-5 r t icl J; 9 i^a<b^ -fr 
SXgi:. 

[i»*«5l f!l*3Sl*lt{*B«*«2*fc«fj|*:^3 

ttl^TC^tLT. Ni, Pd. Pt. Cu, Ag, A 
u. In, Sn, Pd, Sn, Pd, P, As. Sb/5» 

«5j!iE7c^t U-C, Vlllf^, lllb«6. IVblS. VbKTcHld* 

*fcl*IS*3«4IC*3V^T, ^j^f <7>ttj«7c5gwSlSS: 1 

0 p x>m&.-ft-ri,^t^>^WLt-r^^m^Y^m::^m. 



(2) i^ia^7 - 1 3 0 6 5 2 

2 

fb-r-SriilciioT, ^fBtt^5R^1'{c-&*ix5ttSK5c 
[it*« 1 1 1 1 *fc<it»*« 2 4fc<if«*3® 3 

21 oj;i*5v^-c. m^<o^mi:mt 

10 31 ^faSS^Kil-es^bKSrJi^fiK-riXg 

me.mit!SL±icmmm<oi^ iSrio~2oopp mskT 
^ ^tzmmmmm^mT-t 5 xs t , 

sxst, 

lis*3®i 4 1 ^B^Btt3ii^K±tcii:sfo5vM4PBi^icM 

S:StR6^ tc S^fii -r 5 XS i . 
fBfigftSrff'fcpXiet. 

{cit^UT, mrl5^2<Oi^attSl!f^1'J;i*5»t5«tg|E5c 
( 0 0 0 1 1 

[0 0 0 21 

(l^iTTFT^) *S^P>j^rV^S. r<OTFTI4, 
10 0 0 31 TFTlc:$iJ«$tv5>»l^ii^^^(i^i: LTI4, 

^ t V ^ 9 Prg^ds 5 „ TFT o!;#tt iR)± 5r#s 

50 Ig^^JgfiKb, L;!)^S^lc:jDfSi»c<to-CifeS<k$ixliJ; 
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3 

[0 0 0 41 bi6^L^c*se3> mmc^^f^^aitn. iiam 
eaSAs 6 0 ox:u±<oumx' i o mm&.±.<o^mi:^if 

Lfcit^, 6 o o"CJjJi±a5*ofSft(;uiPigjli*sfo5, 

[0 0 0 51 2f:^?^#P>OW9E{cJ;n 

rtt?, 5 5o*Cs 4^fa]ss(o*Q.3s^p^l-c^s^bSr^T 

[00061 -hl20 J; 9 ^i^ar^'iTclg (^B^B^b^tbS-f 

[0 0 0 71 Ud^L^^e/iSt. ±!E<7)J; p/i7c^iSiJt^#: 
[0 0 0 81 gp*>, _hlE(7>=s/>5r/w^(0^fB{t^tbg-r 

ttj«7c;5ili: LT/^B^Bl43^^4'-C^ffi14/iffl|6];*53Sv^4>«^ 

T-ewfcisbJcW:. JilBtt^TcillO^SSrilt^JcfpJINlL. 

[0 0 0 91 =--;/^/W^tt^t7C^i: LfciS-^, ^ 

(1) :^7X-^*!Laj;i J: oT= /w^^feKaS^^Ji 

So 

(2) ^^B<^^aS8«M^fi. =.>">-/i'S:J»AUfc^ffii!)» 
[0 0 101 ±m^mi>^b. r^X-v^iaiCioTJ^A 
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[001 1 1 »^Bnmmm<ommi&mff^^i^'m^&(o=^ 

^«j£liS'J^ttAS^<. teiK^7c^(0»A4Sr«c®tii©JS* 

[«?^AS^*Li9 4:i-SSUai ttJ«7£3f?S: 
fflv^fc6 0 0lCJilT<^?^«La»cJ;SigB°BttS:*-r5SEK 

(1) m.m5i.m<DSL^mm\.xmx-r^, 

(2) ^Stt<DiSv^3^ifei:-rSo 
[0 0 1 2 1 

So 

rfebSE5c*^$tfS?^Sr^B^BK3^^K^®»;::M*L, r 
20 [00131 JilS«J5KW:|JlT<^S*6<)'tWStt«r*-t- 

So 

(b) ?§JSi:*fBK^5{IIS<7?^Ei:!iSg«5LTV>ix«. 
(lfej«7c^cD^fBK3^*'-<^i»A»«. gfjSI'ictJftStti 
SETc^f^SSJ- J: o T^* So 

( c ) ^>^^Bn^mmco^mmm■r^fm7tmt-±\cm 
S^kf-*#-t-s r i: t /isot?. !KM'M5B«<D«s-e 

)l!bi«7E^«r«AT-#So 
30 [0014] #^fBK3S^I^-h»;i^fB^k^|i!3:g-rS7c^$: 

mm., mmm.. «Eii:^«07K^?««rfflv^s*j***»fsr 

S^-rS ^«f75S#/i^ixrL* ^<OT% lOOA^iT 

•«irfc^JK^I:^*-fSri:-C. i^-tc^JRSr^*-rsr t 

-rs:^fe»c J; <? J^tt^5fe»i-S:*^fet*S!)T-fcS. 
[0 0 151 ^mtVX:t:^^/l-m^^h/l^:i^> 
40 ^j«iSrfflv^SCtT% *S«3^5g|gS«ffitCitSlfe*-rS 

*xTV^S^«^Jro*P#*t!|sf^^fe^^-rS r t JiW^bT- 
ST'fcSo 

[0 0 16] ^fKtc-^*-tirSte!^7C^roft{i, ^<D^m 
^: UT^^tCjy-LT2 0 0 p pmiJlT. jf*U<«:50 
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[0 0 17] ^it. mm^tm^^A^tcmm^m^^icm 

[0 0 181 *7tr<^)«|;fy|6]t;iSa^Bj*S*5tf/i*3ixfc« 

[0 0 19] T^^e^tciavNTii. te^Tc^t LT=s/'>■ 
< fiN i , Pd, Pt^ Cu, Ag, Au. In^ S 
n. Pd. Sn. Pd. P, As, S b ^r^lJffl-T 5 - i: 

[0 0 2 0] 

[^li£«»Jl [*3iSfi«Ji] 

[00 2 1] ;V7;^S«±<75igfBtt?r^ 

^i^^? 0 5 g^ff^^^tr^V^So *fc:^rc):*c#$J41 o 
OmmX 1 0 0mnit-t"5)o 

[0 0 2 2] ^-r, ^SIIS|^lg*:/7X-vCVDit^ 
L PCVDfedioTT^/l^P'T^^^Wi^y 1 
0 0~ 1 5 0 O Aflgfig-rSo rCTIi, T'^X-^CVD 
jStcioT^SffS^ffill 2 Sri 0 0 0A«>l?^fc^K 
-rSo (Hi (A) ) 

[0 0 2 3] ^LT, ?fnSt/i^®?<hKS-5l'3^< fc 

feic^s'gj^issrmv "to^mmtmi 3&1 o~5 o 

tDUV5toSB,#tic±i9^{t:]^i s^rfiJclK-f-So is^m^i^ 
*3oTif/<co/c„ r<7)^{t;]^i 3ro^^:fe-fet LTfi, 

[0024] r (OmiU^ 1 3 tt, y ^)\^i:^h1t 
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[0 0 2 5] o#*{Z, i^g?^^jK'f'»C=s/'Jr/l.^^Db 
fcSK:te^fSi^f^^>o ^^/^/K^SSJi 1 0 O p prnt 
10 -rSo ^Lrr(7)g^@fJ^^f«?r#^B^BirS^Kl 2±C0g5 
{bMl 3<D^BtC2m 1 iSTL. r (OtJtli^: 5 ^J-rs^iSrit 
1-5, ^\^X7.\f-^—^m^>^X7.\f>Y=7-< (2 000 
rpm, 6 0#) Sr?T5„ m\ (C) . (D) ) 

[0 0 2 6] t^^^*^4'(Cio»t5->'^7KDSa{4. 1 
0 p pm£i±T-fciL«*ffl(C/t-5„ ^/t^j^i: Urii, 

^■So :io«^f±. ^YkiKi 3ti^^r-fci9. it^^S 

20 [00 2 7] ±.WmL<n>m^<0^. 5 4^PBl*<04^«Sri* 

^1^1 2^'tc-^s^^s-s/'^^/n7>sg^^|J^^iI-r2)r t^s 

[0 0 2 8] -^-Ur, iDSSl*Ft-*3V>T, ^SlStffl^t't'lC 

t5t/'>T5 50S, 4Btr^CC>jDl^*Q;a^tf 9o rco^;^:, 

1 1 ±{c:JF^fi)c$nfcJ®Stttr*i-5S^»JK 1 2 Sr 
[0 0 2 9] J:l5<D*DSi«iatt4 5 0 ftiJiiOjfift t»t? 

[00 3 0] C*JS0iJ 2 ] **JS^Jli, 1 

f^Sl}:*^fe^cl^o^^T, i 2 o 0 A»^{bS^K^ii*?W(- 
«r*A-f-5«»n?*)5, 

[00 3 1] la 2 lc*^JS^BJ{c*5Jt5f^iax^(D{SlllSS: 
^-To *-r, ;*f7^Stg (=1— =>:/7 0 5 9, 1 0 c 
m^l) i:'ic-5®S'fb3^*K2 1 1 0 0 OAa 

40 ±, r rr-fti 2 0 oAojp^stc^^-rs. r<^ife{b3S 

5^1^ 2 lcoKi^^::•ov^Ttt, ^?q#^<7>|li^»;ij:st 5 
0 OAT-tPp^S/55/^V^r t^?t^LT*5i9, 

[0 0 3 2] -tUTiiSro^d- h y y>'<:J'— ^^^xs 
{cioT, !^^>Si:i-5^^•^5'-v(;::^^bS3gK2 l $r/^'- 

WT•»v^@?^b3S*l^ 2 0 ^fiicK-r^o r (DK^bBl^lK 2 
Orof^SStt. Kitl#ll^f-CUV3tS:5^)-BgMtt-t-5r 

50 tt2 0 — 5 0A@Si:#;te>ix5> (112 (B) ) , iSj, 



-4- 



7 

it^mm(om.^\^(D^i^ j; o r t> <t < ma ^n^m 
[0 0 3 31 r(otlc^i^cio^^T. mmmi trnm^i 0 

0 p p m<0~ y irju^-^:^ LfcSlfgeJe^fK 5 m 1 iST 
(1 0cmtftS«<O®^) 
T-5 O r pmT-l OfJ>co;^fc*v=j— hSrirW Sffi^S 

^r^«:itLfcm;^t-:»— trfflV^T2 O 0 0 r pm. 6 0 

ICioV''TO~l GO r pmWlHlfe^r^-fr'iriSbtTJfcoT 
(1112 (C) ) 

[0034] -tLTSSOg a*#H^) . 4^m<r) 

[0 0 3 51 r<0 2 3-t?S%$*x5«l*fB]'~-«53^fB^S«0 
& (ppm) tC0M^*|ll3{C^-r» 7^*5, H3tC^^ 

[00 361 E 3 4r^nfi^>;i^S J: 9 ^ y >5r>'UigS 
1 O 0 p pmWJbiri-SwttCjCoT. 2 5 /x m£JL± 

[0 0 3 71 S^gfg^*t;i^*iX5=S"Jr/KOS 
0 p prnT-fooTt, 1 0 m mSSO«:^|pJfigfi 

[0 0 3 81 0 3{C^-r<^tt. ~^y^JV^^:^-t^^m 

[00 3 91 mX-tt. — y -Jr/WjgftyiS 1 0 0 p p Ta.nm 
^|gI*sSv^S, «|;&|6]->.<DjgfBj5Kfi«rfi< ;i ^isi? 

[0 0 4 0] =s"ir<^U«*Sr5 O p prnt Ufcii 

[0 04 11 /i*5e^Jl«^^fe#(::t;v^T»«f^laJS^$e>^c 
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[00421 ll4i:ll5J±. ^.y ^/WS: 1 O 0 p p m-& 
*bfci^gf:^^jBE^fflt^T=S'^/US:*Ab. 5 50 
■C. 4^Bg(OfRi«lS^c$5^^T, iSS{k«rtTofc»^<0^ 
H^B<k^t-ia»tSil^^1'tOr^.y-5r/UigSSrS IMS (2 

[00431 0414. 112W2 2 K)^^. gp*>=:y'5r/U 

ifcusii. m2cr>2 3X'7r:^nz>iio\^2 2<r>mi$.ii^ 

[0 0 4 41 EI4 i0 5SrM,Hfi^>*»5i ^(C, «:&lp) 

tLmm^im.\^x^(r>ms.*m i ffi/h^^v^^ ir^js^^d^ 

So 

[0 0 4 5] ii:»=3/-iryuSr3jCAUfc®t|g-CS>o 
Tt.. Stg?JS^jS1'J;i.*5(tS = s">"/i'«0?gft$rl 0 p p 

gSrl O'^cm-^^-^yWcMJxbnsririiJ^J-iii^S 
20 [0 0 4 6] ^-UTriTJr 

= -^-Jr/PgaSr 1 0 p p m i: APi^MSItaSSr 5 5 0 

^Stt^5il]K<^)«l^«®*E<0^ y ^Ji^mm^ 1 O ' ' c m 

[0 0 4 7] *3l;®fisj-C:^L-fcJ; p^£*-fe{cJ;oTJi^fiK 

30 [0048] m^ii. i^^a^mmm±iC'i^^ hi^mm^ 
mmfi&mmtvxmm-r?>mtm^mi:j^^\.. u*»s 
mzmjm<7>m^<r>titbi,^:Km-tJL.mi:mx. nMi:i&i& 

mitmmm^^<y7ry'ym^ii'^xf^^-ri>x.m. 

mxh*). m^\s^mmi:i>^-y^>'yvxi.^o t^^ 
[0049] va-v^nih. t^ikimmmAmy yWta. 

i/Vi/u— KD^v^ (il^^it) ^;^#< tSri/S^T-t 
[00501 [Mmm 3 ] **lS0iJtt. *«W«7>*jfe4r 

JO [00 5 11 06 ic:^mmm(oi^WiTM<omm^fr^-ro 
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[00 5 2] ^ LT. *ftS3S 1 h mma 

[0053] -lErbTlGp \iTa<0=^y^JV'^^^V.izM^ 
3*3^1^20^2 lSr«l*}|^#. 5 5 0ft. 4 ^ra<^*Pf!R 

^]^0*J 1 X^tiV^mi^ <^ IB] C) 

[0 0 5 4] iSfetC. ^B%^bbycl^^fl^*^^^-^>'i/L 

T. a^^o^^i 0 4«r?i^^"r€>o r<7)a<ft<offi*^i 0 

4{lTFT(DffittM^«^i-^o -=eLT. g:^ 2 0 0- 

1 5 0 0A. :irT'til 0 0 0 A(7>®^>(t:3^^1 0 5^?]^ 

(El 6 (A) ) 

[0 0 5 5] ±f5g&{bBI^Kl 0 5<Df^M(CJia«;55i^^ 

{CS^K^^I 5 0-6 0 Ot^ iif*L<{i3 0 0-45 
0X:T% RFr^X-7CVDfeT-5)^«-itaLfc„ TE 

OS it t^l : 1-1 : 3. ^fc. JBE;^(^ 

0. 05 — 0. 5 t o r r , RF^^!7 — Jll 0 0 — 2 5 
OWirbfCo fo6V^^iTEOSS:J!^J|s|-i: bT;e'>^>';«/;^ 

S«?aS^3 5 0-6 0 0^. $f*L<fi400 — 55 

H^T*4 0 0 — 60 O'CXS 0 — 6 0 ^T::^--/^ LfCo 

[0 0 5 6] wOi^^TrK r F^i^i^-^— if— (S[ 
S2 4 8 nm. /</v;^$i2 0 n s e c) fo^V^{l•^n^ 
l^^^c^S^^^RSfti-^r <br% v-y ^ V^«l 0 4(^^ 

[0 0 5 7] ^CO^. 2 0 0 0 A— 1 iiTxv(DT)Vx. 

^-^iJ^-n^^^L. hffiSl 0 6 4:?F^fi)c;-r^p TJV^ 
=^^J>s\C\^7.iJl^-J^K (Sc) SrO. 15 — 0. 2fi 

7. l-3%(7:)ffi;Er®^0:3if^I/>^i; 33— yP^JgtCg 

2 2 0 V*T*®EE«r±tf. ^O^^fliT'l^PBlt^J^LTJi^ 
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1 500 — 3500 A. m:^ii^ 2 0 0 0 A(Dm&Wtit 

mio9i:m^-r^o (me (b) ) 
[0 0 5 81 -r:?^v K— f^-i/fe (:;^^X-^K 

(^) SraAbfCo K-t:°>i/;^f;^i: UTfi:7;^;^ 
T'^:^ (PH3 ) S:fflv>fCo K— Xftli. 1—4X10 

JO [0 0 5 9] ^bt-. 1^6 (C) tC^i-<}: 9t-K r Fru 
^^v--^— U— if— (&S2 4 8 nra. ^<Ji^:^^^2 0ns 
ec) SrfiSttur. ±IS^M%®«0»AJCj:orJgB^B 
tt<^)^^<bLfc$|55>(D^H^Btt^eJcS$-^^o I— if-(D:ii 
^'Sfi 150 — 400mJ/cm2 , iff U < 
(1200- 250mj/cm2 T*fc5o w p UT. 

^mii m) ®«cio8. 1 0 9 ^jgfijc-rso ^fhh<o 

m^(0^y— hS5tfi2 0 0-8 0 0 Q/DT-fco/Co 
[0 0 6 0] :l^7:)Xg^c:^oV^-r. 1f— 4rfflV^5;6^t> 
-/v'^^>:/^{£fflUTS^PBllci o 0 o — 

20 1 20 0*C (Vy =r>'^:=^^-(7)?aa) *-eJi#$^. 

• T:=^— (RTF. ^ 1:°^;/ h • •^>'V' • ^air;^^ 

[00 6 1] :feffiJrSraJtegtiKl 1 1 O i: LT. 

TEOS^m^sfi: UT. 0::^^X'^C VD 

D&{CioTS&<b^^^Srff^ 3 O 0 0 A?i^^-r^o £ 
«?a»i2 5 0 — 4 5 ot:. ^Jx«> 3 50*t:t-f-5o 

-r^o (lae (D) ) 

[0 0 6 2] -^bT. gPe^^^i^l 1 O^:!^^^^^^^ 
Ell (E) (c^-r<t 9J-TFToy-:^/KU-f :^ 

>^(omW^ 112, 113 Sr?g^ iBj^ 113 f^lli^m 

Hill \cmm.^-^^o 

[0 0 6 3] 7'7X-^«l^^^l^x^:y'i^>'^^?SAb:^c 

[0 0 6 4] b;5>^L. *^ife«^l|(^<t 1 0 p pm<?:>{g: 

[0 0 6 5] ^^{C. 7k^*T*3 0 0 — 40 O'CT'O. 
1 — 2NFrar::^— /VLT. y =1 V-OTK^fe^bSr^Tf 
:L<DX.0\C\^X. TFTji^^^t-^o -^UT. I^^ 
50 {Ci^m\^ti^^<OTFT^^ h y i5';^iKlCffiyiJii:Li6T 
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[0 0 6 6] :^^mm(n>m^t:^m ufc^^, m^m'¥ 

[00 6 7] 5t:3IJS«»J»-*5V^T(i. =5/'^/l'^*Abfc 
(0 0 6 8] 

lei or. -s/-jr/KOjgS^if»4Sic:*J^L.T^D-e#s 

[lllEoffim/£tft?«l 

[01] *JS0iJroxmS:*i- 

[021 mmm<oi:m^m-ro 20 

[@3] 



30 




16 - o 



O 50 100 160 200 260 



4#B3^7 - 1 3 0 6 5 2 

[US] -y^j\^i>mx^Mzm.m^hWsm^m^ 

1 1 • • • • ;<f7^S« 
1 2 • • • • l^faK^Jill^ 

1 3 • • • • mtM^m 

1 4 • • • • = 3''5-yi'Sr^*Lfcf?e5^JRli[ 

1 5 • • • • Xlf^- 

2 1.... •^;:*.j5'ffi^<|;S^M 
2 O • • • • SS^tSSlfK 
11.... 

10 4- • • m's^ 
1 0 5 • • • m'tMMm 

10 6' • • -/'f hSffi 

10 9- • • mtmm 
1 0 8 • • • y— ^/ 

109 • Vl^yO/y—:^^^^ 

1 1 0 • • • mfs^mm {mmmm 

1 1 1 • • • m^nM (I TO) 
1 1 2 • • • mM 

1 1 3 • • • w& 



[@4] 




1 1 — I — I — 1 — I I > ■ I — 

0.0 0.0s 0.10 0.15 

DEPTH bierom) 
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i{$pijl7 - 1 3 0 6 5 2 



me] 
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(51) Int. CI. 6 
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